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Abstract: 

PROBLEM TO BE SOLVED: To provide a blood dialysis apparatus which allows the easy setting of 
conditions of blood dialysis adaptive to respective patients with lapse of time and more particularly the 
easy changing and setting of a water removal rate while monitoring the blood states of the respective 
patients, a blood dialysis method using the blood dialysis apparatus and control system software for 
controlling the blood dialysis apparatus and the blood dialysis method. SOLUTION: The blood dialysis 
apparatus is constituted to have at least a blood measuring means (A) for measuring a blood parameter, an 
actual working section (B) for executing a blood treatment and a control section (C) for controlling the 
actual working section so as to execute the blood treatment under prescribed blood treatment conditions. 
The control section (C) of the blood dialysis apparatus described above has the water removal rate control 
function to capture the blood index values obtained from the patients 1 samplings at every specified period 
from the blood measuring means (A), to monitor whether the values shift within the set blood index value 
range or not and to make the water removal rate of the actual working section (B) changeable at the preset 
water removal rate change rate when the blood indices to be monitored deviate from the set range. 
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(A) t, jkKft8*f7 5*fi&g& (B) @fS©Jk* 
SB (C) i£'>ft<ifc#LT#J&$ft5JMi§i)f£ie 
h-5ii«Jg«^Srjk«H-ffl#g! (A) ? 

^»Rss*v«iiMcjsa»is*-caMBji (b) 
-rsiimimmWo 

M*9(2] gm»^©ii«r^ffi^%BvttT?*>5 

#5) H±*l^-T^S*t*:#«?-f ^ («T, M 
TIW£©££2 («T« *«TI8f£im5) B±*^ 

2 £ffi§ctcR£ • &e-cf 5 ©-efc* Z t & 
Wt+*l»3CTi ~2©v>-f*u»»fcB«ojiiWWf« 
ft. 

ftmfcWBMftftfc&ftUfcft*. t«*WoW 
V h««K«-b-Cfc&^C«>RS$n-CV>S»7ka*S 

(EAT, R)£*ffi&mi$f]f|£1>#?) -c 
»**ffk\ WERJfc#«ftmilB£SSb-Ct>WfBjil 
MiNHWVjeJUHMIIKH A KA b ft v HM-fc tt, 

sittev^-cnmumMQ, MVRAifcfca«ftft* 

lc£ bfcneiMcSftXfl&MlRgfc&vHiil**^ 
IS*SR^jii?SJi^«[iBrt * t?«k 9 S LXff b ft* 

« i ~ 3 ®v^-ftb^cE«©isia6s*f^a. 

[ft** 5] JhlftiMttJtltftlUMI-frMaMKA 
[»#*7j R^ftftftftftJiRytoiT?*--*'* 



[ft** 8 ] »*« l ~7©v ^a»fcEft©jii»68 

[ft**9] f*yAftf|BM±, flHP«(c)2:jk«H- 
»*R<A)©m-eftfc»«fcJ: 9 HMIfciSflMa it*/* 

*ftftftftfttt*jMfttt»?ft < a) * e>-£R »«mcm 

fp«(c)icft9i&tr£&. *fc, jtffiJWWS^RSJlii* 

*5i 0qRfim*WJliiW««*^a&ER)gttiB*jft«i u 
HM (B) asR£&*aS£<WT?R£ 

i o ] fi»tt*ojkmMw#% Bvtttfc 

*r t *»»£*$»** 9 Eft©SB»ft#. 
[ft** 1 1 ) R«*«Sm^HSrSii L"C 
ftfttf RRAftlBftttftftAICA b*v^telc& 31$ 
•&*TR«aHUHU«l, Rj£ft*i£a3Efl:*fcRj£ft 

jfc«isai«Hrt ha* * -cm *> m vxn ozt zmm u 

R3tJii»J§«liM6ffll!:*a^T73i-/i^-7©fc»jiijSE 
Jg^«©mffiffid5«liEa*©»« >-©v >T ttd^lcA 
«fb*-catt.fciwci-a j: 5«*i-«flMi-c*aiil*« 

9-1 1 ©vvf n*>t8E«©ffi«©E««^ 
[»W©»iWftiftW] 
[000 H 

[*neiii-sigfffaff] *^iwttjiii*^a^gicii 

[0 0 0 2] 

[^*©S«] W^IB*5t|ftbtvfcft#©f&^©it«), 
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[0003] *©*:©, A««>iL«CKji»BnLfti8S& 
&¥6-8 3 7 2 3^*Ctt, 'sv^Jy M— * 

B«3*vcv*3. ro^S-ett> BIILfcfcBBBteJ: 
*©S®, ttBftfc±oTH*;WIftB»S*t6;fc 
fcWBfcfcS. *©fcs!>, c© < fc5&7-f-K^5'^f« 

[0 0 0 4] #BI^9- 1 4 9 9 3 5^®|C 

»fc**tfci5fcft*fcBB%;%B3*Vfc. BP*k B# 

U £©BB^#W#Wfc«£LfciiiBfiBtJt«1- 

tPWfCV^v^, S£*#as*©fPS, |fek**ttB 
B*PBUt<T»ttt&fcV\ tOfc», 5S*-C»*5 

jfLBBft©»BBft?4' Vic BB!fcft**JW**B* 
BttTVSfcfc* jtLB&SB (^T^-ftf-) trie 

[0 0 0 5] 

L± 5 itSMO #389§©BWtt±iS3- 
HBtBBL «-«#ojk«tKIB«^U«^e>. BMP 
»C*««fcBlSb^«6Wf ftfcft*B 
****KB3E. fttirtt 5JkB3W»B, $]fcB3#f 

B£ikBS«:frife«riW»1- 5Bi-W Ay7 h?^T 

[00 0 6] 

HM*£tfc-*-&fc»©¥B] *3&8ri, ABfcttUfl 
Bgtfr*&3£fT5§£BSl5i, 0f£©@#r*ft (Bittf* 
*BS, JhB»BB*>#*«BifaBB£, 4MK«B, 3 
BBBB> a*f*B«, »?*©»#*», 
BA**ft#B*;|tS#, ftfcft***. ) XlkmmVf 
fm&ff o i. 5 fc«#©BB'<?* fctt* U *■© 
B«/<? * - * fc«S fcihBBBBfcBB l/C*lft*fc 



BLT«B$;h»SBJBWrSSftfc*S^"C, BBMfPtt 

mmtfmm<D^mm^>mm^mt lt\ bbb 
B«as3*f £iiftia-c^©&£ * *ifc&£«e#?«tt«5 

BJWiBBlffll^KifeofcBd-lttt, BRBBBBftft 

&ftBfc"t2>. AffilgBBfcL-Ctt. «lt%BVW 
If e>*i5. 

[0 0 0 7] «T. *38K©toB8WgB©««$8B. 
fc£tmifc«gB©§fc*(l?J«£Ift93-t-S. 

[ooo8] mmn 

x«Jk«S«fSs lMi^ft&&#fc£iifc1-Sfc»© 
ABB*-. BBI^KBft^ttAftoJLBfcBBrsfc 
»oBBBv^ 3WB«3^tAB3W«i&a*&-f 
5-fc*©3tFfBlal?8, a«fB®B>!iBB*iHe«JfeB*» 
&©»*«*? 5 K*#v:/ft#£;fcfcB3n-S. SBB 

DF (jhBBBSB) ft©4B*rB«*fc»fl-C*<5. 
[0 0 0 9] AiBBW^B 

BBttWPftll* 4b.B©3fe3i§«, B«P®4, ABSS 
Eft«ftyUI^?/-**flCTMNrcfc9, SBB 
#<KWW-«fc*K:, BBUfc^?^-*«iaftBB 
BBBfc£»Lfc< THtft 64v^ r©*§B«i LT 
^▼hi"JyH (^Jfa.fciS»S#Jii«©Ba**jS 

»T» Htftfcfcv^) ■fftABK&ttSflftBB 
*©^BSr^* y^-rSfc©©»Btt^&6«BJliiBfi 
lt$C (£4Tn Blood VolumeSrISUBVt 
t.V^5. ) s PRR (^X?!) 7-f D >7~ : Plasma R 
efilling Rate©ie, jfa. b J: 5 ^t^F*9 & Bff (CffflftE 
$lx55i«©3t*-f-5„ ) B#»«. PRRBBtt, ^ 
«fl$©=S-^/g-C©A#©K!*B*Sr*-f<>©-C*> »J , i 
©PRRWfift***i5C!:te±!», B9J*BcWiB«r 

§n*BVBfl:B (BVA) **!*U %BVfilii 
B VBSrW»*T?B bfc t> ©*e*> 5. 
[0 0 10] 

[»1] BV» (BVA) = <3ffHttl*©HtB 
/BBBOHtB) -l 

[ooil] *fc, £(T. *MiW#-CW:, iiB^BBi 

L-c*teBvBfl:BKov^rBBbTVN*a», 

fc^TBBBBBttB VBflsBlcBfcStiS %©Tftt* 

<, BVBft«ttJfiiBBBB©-B{!:i§€-f, 

y s> hB*©*©^©*, ifiiBf ©^»B«^©iliB 

BSfiSrB^-t-SiSiBJiBB-efc^tJ. BJn?t>#»W 

[0 0 12] $J»gp 

*J^lS5«:, 0fS©*#-C*«i«5A5jkBS#f =Sr=ff 5 1 5 
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[0 0 13] 0J»g5©«^©-«a|t LT. tm^HoX 

S3 *>S«f*#*a^-t-*«ligSrS»t»o»Sb«!l«l«|! 
CEIT, =yhti-;V'as7hi:^5) O2ox$> 
5„ {Wm©Jlrttf$ft^i:L-<\ ^^Ifa.-^SrftSU 
fcB#§Sfliga oar, =>>-y-/w-tt»1-S) 3^ 

[0 0 14] ««PA^jUmiVMS«>«llftl3J:inM 

#is m <o mem* tm&&<o ttMttwmts ± twww *m 
mmztiz. iai©<i>&tc&g-t5/^/w=i'tfa-* 

AKK^ttSfctfrmftVV iijSejg^ttcoSiC^Sx 

mxM^/^^M *.—9mx-fmZihZ>a>\f 

2SaV^ McftS. ±»©SW<0a««iBtt, CLM 
iv^yl'^f 3.-^©(ffl©iiiffi«|^(4CLM-=>'t , 
*-?<D-Jj\til<D%.XhZ>&^ ^yt-a-^iayy- 

/wi ©m ©a«tKti«:^(Sj at nr«g-cfc 5. 

[0 0 15] CLMiHtflfctg 

Bv«a*©ija^ mmnion. «*.rfi o# 

[0 0 16] a^y-A^&SHfca.ss, MUS-Ciiffilc 



2. ISi*t3. Bfeki£«4. B8!iS#rl$ffi5. 3KE 
ft** 6. S*fSj§^K7. mmmftms. skm& 
9. K^TK^^seyy^i 0. SKJW112. *{Sjh 
JE2 0. ¥$j4lE13. «^5*>5„ =>>y-/HC*t 

m.«5#nK mmmmmu m 

[ooi7] mmuommitte 

&m®£nit%Mmft. it t *tfy n * 

(FD) a»WfAOy7h!> 

*T*Jfc%JbW\ Jii»tS*f«P©B#©^fl:fca^U*:# 
%><9— ^irSftU * r/fv^/wgajifcS 2 ic^-f 

2iag£iis|co©j^^ov^-e*>?), ©ni©wwriK 

fc, , #HiS<itisri, BMBflcfciTPDizovvcM] 

|Bik«^W:FDicKS$ix5t><D-(?t±ftv\ 
[0018] SfTlSB V n y h n-/WWffilC*3V>r, Xftt 

YttttroBv^i-. i, 2ttft#FD«pi;:*>e>*» 
CfcRJtSJx-CVS**?^ V l*5iOf2T?fcS. 3fi 

i^77tfe5. **s6»«©ii^, cLMd»e>gflru 
-c^^^.%B vA©^ajp*?«S: i ^stcDfixis^y y^ 

[0019] 3««f£M*^ %Bvffidsga:^%Bvffi 

«5fflrtlc«>5^»±, *©**«ff*«ff, *fc. %B 
Vffi^K^BVltiBH^TlHlofcS^fi, »*iiiSSr 

s»s»«rt±#$«, %Bvffl^griB»*?-<vi, 2© 
W^fi^ASiplc, =yy-/K^K57kjia4r3Vh 

[0020] HftieS E ^y'< y i », S«f^iwsr«*^^ 

jiL«J§«ttO±l®<i(D3?^ 1 (H3IC*5lt5^A) 1^ 

±*ifch,xMfc$ftit¥m'<^x-b*), mitm%m®. 

^2 (03lc*(t5ft^B) P±SrieAyt?ffM$^S 
S^SrK^-fSitlcior. ^feSStftS^*^ 
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nams*-*- *i, 2<D&msumm&0t 

■C#*W V h ©&£ A t B &R£ LT*t 5 £ t 

#s. mett«i, 2©&frR£jc&L-ci*, mis 

*«t»tt, % B vfi©## l ifeJK^<os^y ti ;/ * "CSffl 
B Vffi©*$8 2 jaK^fOSW^n y * -Cftffl 3 ilS ©« 
8^{fc$*R£lifc*5i«36fl:$i:'t>W5. ) . £©*dH 

*vc^6. ttEVttl. 2WW»-caUI3;fcSR£lfc* 

jt«sefls»-coRt*rt, wKLfc-jaw (sit, 

*»fc***ii, WW*##XCR3fe"C*8. 
_B£© J; 5 ic LT, JiL«t»»«iJ5R!©effl^»&«iHrt 

[0 0 2 1] «rE*#l, 2©&#Rj££ttgiJ 

;u<d% b vtf-ra B vf|£«#©R©fc:#ttfc*«;/- 
y (#l2©t>©tt*l83, 4,5) fcRjrfSiitfW 

✓-^fcAofcHaicri, l9E#ai?^vt»»2 9 
-f ^t?RS*^5%BVtt«HH«*b'Cv E*>K^© 
R£ 3 JtfcNt*raefl^afeMftte avv -/i©Bfc# 

[0 0 2 2] 89IB##^->'©R3t*>*v>tt:3E3EI>, W 

A*±T#I*IEWB £ t o-et 5 v«c J; o X 
fc, «rl2Wffil-ttRS3ixfcffrE«->'-^©%BV«© 

-y©R5t&5<<MifO€l*, BV«©3HI;i$©«a J ** 
km )9ft*m&\*xm*l*. if 
IE© «fc 5 K LTRfiSivfcWI^^ - n 5- tr~r 

±©£3ft2f)ifc-e, #i*K»tt|«/^-^!l(S 
tt©«*ffb*<rt > **, *f£©ffiB&{W^tB£* 

[0023] *»WK*JV^Tf±, bSIB© i. 5 \£Wt 1 , 
2©<fe#R£itt:3'JK, »^4l^-fi5*7*-/u 
•fe— y<n1i.%>K— v~ov(T>% B V -?% B V £«Sc©& 



AmUtiZo HftE#«l> 2©*#R^teffl 

£ft;h,fc$|-&-, %B V«*RS«Hrt»cffiiE$*i,5 i 5 

«l*Mrtlc%BV«Wtt«|SH»c4|jE*it*rtHtt. £ 

©t?x B**^«©^H«rS^lc^5^i:*5t?f 5. * 
©fc©, *#i, 2©£#R£^tt3ffi*JJS!©l&7k©3 
y hn-/WC0#g-'C$>!), Sfc, 7i-/Hr-:7©fc 
©{cK(tfc«»©SPil-^ttfcS!«>'-^li:*3V^Ttt, 
lfcJtjilE2t^4-}&©»*5t««ft*©«5iafc^ w 

[00241 #3S?l!©&7kjt&© = ^ h o -/if±, 
ttKtt. WI^«£lT©J:5^bTfif5. SWISIf^iaM 

*>5^-e%BVi[*s^BVfi|«Sffl^K:*ofc^ 
-g-, *©l$/&©#-f > h««©RJ6B§?*jt«gE{k**J: 
t«MWE«»*W-CK*fttfv\ irE*WlE8*ltl*eil 
LTt>*rlB%B V«!»5R5£B V«SHl'SteA&4V'»f§ 

4i t W DR^»*iS«3Efl:*Sr*li j eiiJPl!CS>5v>tt§l 
»**fcBeWfi«a6fls*"CBcicftm\ RE96BV«# 
R)tB V«S«6KrttAS*-ei»<) 3S LTfif 5 J: 3 KBfc* 

[0 0 2 5] 0dx.H, @3K^1-*$ai -*«2©*# 
R^StS-Ctt, *><b*> C©^ > h 1 ^«©»«®«© 

^mb^tt, o ~ 2 o o %, vrnffigtssmtt o ~ 9 9 

»*L,<ttl~l o^(cRS-e^5±5»-*o-cv> 
5. Ufc«icT« jH-T>-M^©%BVfl[*s*«19 
-rvj;t)± v fe5v^W:S ! a2 7'i'>-J;tJTlc)5:-pfc^ 
^ -3£«PIBJ, 1-fctot>#HB©R£©iJte\ 10» 
IB, 8Sfcdc«fl:*l~9 9%-cKb!kft*3Efl:$-B:-CI**«r 
firv \ -(Sic r ©»*3Efl:*-C«rlBRS% B VM^»-A 
fe*v>#g-K:r±, *fet»*3Eft;*Srl~9 9%IEft;S 

*i, «!i«36{b* 1 ~ 1 0%-c*«a!««fM 1 ~ 
1 0»W»©±5lcR«t*. ^UT, SIO©10^ 
tti o%«©jfe!K3Eftsp-eite!kL]fcttiiift>, 3t>»c:is$c 

[0026] K?**«»±k:|S^«jaE, ^tKjK^t'© 
4i5©-C, aa*gfe?ka«t<c5J:5k:±E©#SIKSr 

Bits. *fc, iiR»«fi*ra©fiiat#K«i«©ig^ 

*^^#Wit4lifc«!f*, R^3ttfc%BVfilc^bfc 
^, *C(i:^*/K>-ySrffili)L*&*5i:, ^*©SB*&lc 
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mm* (an**ft:tt§i*tf-fe) *©**&#•?£ 

S i 5 1^1-6 r tick oT, ±Eitt*«1-«rfc#"C 
[0 0 2 7] _fcj£©ii&B#W©ftfr»)K:^v 

R£l-C*WCt>JlV\ i©»#Haff*ft«)*M!»Jh 
WWMl«)»(WcJ:o'C*Cfc«*Sii*v^ -klS© 

*. R^5rtiR^R^*©1ff£«»ttfclcl!^S;lx 
4v\J*, a-7^i| ? hffi-efctttf. AO. 2 5, A 
0. 5 0, Al. 0 0 (AttgffcSria**) ©ff£36B© 
RR#ft*U\ 

[0 0 2 8] tommmnm&kmc&gm 

©fl*MMftU jMf*HW««Afcffv\ £#© 
R^UfcBVfcJblf-iStfi&S&fT 5wit>T?#*. w© 

»5£li&SJi< 43 H*fc*Kf S£fc4 

PRR=UFRt (1- (%BVA1 
(2) 

gESdfe^T, UFRJ4l3 5{C*Jlt5®~®K©^*ji 

[0 0 3 1] »±©3feKsllBai«;:*5V*-ctt. #3B9!©*if« 
W©SSB«MttL4v*fiH-0, *3MB©1MMS-C*>5M 

ais-r* £ t b j; 9 , ^»a«LfcBteK^M»^^-v 

[0 0 3 2] 

Bme**©A&N*y*&itft. se>K, xmwomm. 
[a i ] *&wvto.mmftwmme>iMmm3iiv 



(*> *l«*«Wi-«^**v*»MiiteJ:5fT5HD 

f uamsmm icuzmvfiem&nmtcmix'h 

[0 0 2 9] «riEBV^97HB©PRR»I3tJK^ySr 
r fc K i o "CMckJifcR JS1- 5 P R RM£tf V*R 

***** s&capRRfl^Mtsnfctte 

PRR l~PRRn(H]) , REBVHffilCPRR«*R 
j*$*-CfcftV\, PRR89£#»II4, 6tT©ji0t?*> 
5. 

(a) PRRW^WKavy-^feiOIMcaa* 
|Bt6LT*iS\ =>yy-/HC*f-UTPRRai^KcicJS 
ARS«*R3£-f5. 

(b) *©«PRR»SBS?*«fHiffil«»!: > 

(c) $e>{CPRRai«»n^HIRtFPRR3IISR*# 
Jfc^Kaia«fcPRRfHJSrfTV\ IMMHceiftLfcRt 
*Sfti=vyy-yHcRSU R**trttT**6. 
«Fl2PRRSJ^ttll5©ff$-C^$H, TS: (2) \Ct 

[0 0 3 0] 
[»2] 

-Tl) -5- (%BVA2-fT2) ) 

[B 2] **W©AiRa«fjiQa36fll©W»f ^^A** 

ti5 B \ify 7BSSr^-ri21-eS>5. 
[03] .**M©iiRa«f«BailR©*J»i/^7 l A*# 

1 , 2 ©*#RjeHB«r*1-B-<?*>S. 
[04] *^W©lk^S«f«! ! 3S^e©Sl^^7 i A$r« 

5>** A'a v tr * — 9 (09 v f-^/^mwmWp £ 

B v«Sra*©RBK»»tfc*#y- v©*#R^PiS5 

[05] PRRWJgjgSrR^f «0t?*5. 
[#4§-©R9i] 

1 «#FD«pR:*>6*»C»RS4*trv^5«|9'f>' 
1 

2 ft#FD«Plt*>e>A»CJi>RS$HTV.5#«5^>' 
2 

3 ft#*»5>a«^V^ , !>^$tlTV'>5%BV*gi-f 
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[02] 



[05] 
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